A preliminary report (Schmelkes and others, 1934) on azochloramid (Schmelkes and , a new chlorine compound of unusual properties, was given at the 1933 annual meeting of the Society.
Chloramine T (sodium-para-toluene-sulphonchloramide) and dichloramine T (para-toluene-sulphondichloramide) were developed some years ago from this viewpoint and excel Dakin's solution and the hypochlorites in their stability toward organic matter. Azochloramnid, as shown by Guiteras and one of us (1934) , shows less interaction with organic matter than any other chlorine compound used for bactericidal purposes.
As has been discussed by one of us (Schmelkes, 1933) sometime ago, this property can be correlated with the potential of an indifferent electrode in a solution of a chlorine compound. Azochloramid, in that investigation, was found to exhibit a lower potential than any chlorine compound hitherto investigated and this is quite in agreement with the fact that it reacts with and oxidizes organic matter very slowly and thus remains available for bactericidal action for long periods of time. The following FRANZ C. SCHMELKES AND ELIZ. S. HORNING experiments indicate that this stability has been obtained without reducing the bactericidal power proportionally.
Experiments were devised to show the bactericidal power of azochloramid, chloramine T, and sodium hypochlorite on saline suspensions of washed organisms and on suspensions of organisms with the addition of varying quantities of normal horse serum.
In the experiments without organic matter, the disinfectants were diluted with physiological saline and inoculated with a suspension of washed organisms so that the final mixture contained the desired concentration of chlorine and Staphylococcus aureus equivalent to 0.1 cc. of a twenty-four-hour broth culture per 5 cc. The mixtures were kept in a water bath at 37.50C. during the experiment. At given time intervals 1.5 cc. samples were dechlorinated with a drop of sodium sulphite solution of sufficient concentration to reduce completely the chlorine carried over. One-cubic centimeter portions of the dechlorinated mixture were transferred to 10 cc. of nutrient broth. This prevented any bactericidal or bacteriostatic action of the disinfectant from being carried over into the subculture medium.
Controls were set up to determine whether the sodium sulphite or the reaction products of the disinfectants with sodium sulphite were bactericidal or bacteriostatic. Washed organisms in physiological saline were carried through the experiment along with the disinfectant-organism mixtures. Portions were treated with the maximum amount of sodium sulphite used to dechlorinate the disinfectant mixture and 1-cc. portions were transferred to 10 cc. of nutrient broth. All tubes were incubated for ninety-six hours at 37.50C. No bactericidal or bacteriostatic action was observed in these controls. In order to test the effect of the reaction products of the disinfectants and sodium sulphite, the highest concentration of each disinfectant used in the experiment was dechlorinated and inoculated with the same number of organisms used in the experiment. One-cubic centimeter portions were transferred to nutrient broth at given intervals. No inhibition of growth was observed. All controls were positive throughout the experiments and are not noted in detail in the tables.
A summary of the results obtained in a number of these experiments is given in table 1.
To show the effect of organic matter, the experiment was repeated using a broth-culture horse-serum mixture as inoculum. The final mixture contained the desired concentration of chlorine, 10 per cent serum, and 0.1 cc. of a twenty-four-hour broth culture of Staphylococcus aureus per 5 cc. The sodium sulphite, and disinfectant-plus-sodium-sulphite controls were run as in the pre- The controls used-Saline plus Na2SO3; azochloramid plus Na2SO,; chloramine T plus Na2SO3; and sodium hypochlorite Na2SO -were positive at all intervals.
ceding experiment, except that they contained 10 Saline + Na2SOa controls and azochloramid + Na2O30 controls were positive through twenty-four hours in all cases.
The organisms in saline used as controls in table 1 decreased in number from 925,000 at the beginning of the experiment to 8000 in two hours and to 0 in five hours. The results of the experiment are nevertheless indicative of the relative bactericidal power of azochloramid, chloramine T, and sodium hypochlorite. The organisms suspended in diluted sera used as controls in table 2, 328 FRANZ C. BCHMELKES AND ELIZ. S. HORNING increased from 1,800,000 at the beginning of the experiment to 14,000,000 in five hours in 10 per cent serum and to 39,000,000 in 50 per cent serum.
The influence of a number of additional factors affecting the Saline + Na2SO, and azochloramid + Na,280s, controls were positive for all strains through all time intervals.
bacterididal powers of azochioramid was investigated. All these experiments were carried out in the presence of 50 per cent horse serum and the procedure was the same as that previously described. The factors studied were the effect of various numbers Saline + Na2SO controls and azochioramid + Na2SO+ controls were positive through twenty-four hours in the presence of 0, 0.5, and 5.0 per cent lacked red blood corpuscles.
The effect of azochloramid on various organisms, including both Gram-positive and Gram-negative species as shown in table 5 indicates that while the resistance of the organisms varies, all are killed by low concentrations.
In duplicating these experiments fluctuations were noted which were finally traced to the different lots of serum. It was found that the variations were related to the depth of color of the serum which was apparently caused by the presence of small amounts of hemolyzed red blood corpuscles. In order to study the effect
